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TECHNICAL MEMORANDUM X-53366

VIBRATION AND ACOUSTIC ANALYSES
SATURN SA-10 FLIGHT

By
Measuring and Evaluation Section
George C, Marshall Space Flight Center

Huntsville, Alabama

ABSTRACT

This report presents an analysis of the vibration and acoustic
data measured during the flight of SA-1Q0, Instrumentation and equip-
ment used in the data acquisition and data reduction systems are
described. The effects of the vibration and acoustic environment on
the Saturn S-I stage, Instrument Unit, and Pegasus structure are
evaluated, Structural response is described and presented pictorially
in terms of power spectral density versus frequency. Internal Saturn
SA-10 acoustic environments are aiscussed in terms of sound pressure
spectrum level versus frequency. Installation sketches of all vibration
and acoustic transducers used on the SA-10 flight vehicle are shown.,
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TECHNICAL: MEMORANDUM X-53366

VIBRATION AND ACOUSTIC ANALYSES
SATURN SA-10 FLIGHT

SUMMARY

The SA-i0 vibration and acoustlic environments were normal
ard did not exceed expected levels., In general, the S-I ctage
vioration environments compared closely with previous Saturn I,
Block II vehicles. The high vibration levels measured on the shear
panel measurements on SA-8 and SA-9 were nol present on this
flight.

The SA-10 vehicle was the third to fly a prototype model of
the production instrument unit (I. U.,). The vibration environment
recorded on this flight agreed closely with the past history envelope
established on the flights of SA-8 and SA-9, Vibration of the 1. U.
during S-IV powered flight was negligible,

The Pegasus satellite data exhibited good agreement with the
past history envelope established on the previous two_flights.
Vibration during S-IV powered flight was extremely low, Internal
acocustic cuvironments of the instrument unit and the Apollo adapter
showed an excellent comparison with past history levels and with the
predicted time history. The acoustic data obtained from the S-I stage
was not reliable.

I, INTRODUCTION

The Saturn SA-10 vehicle was launched at 8:00 a.m. EST on
July 30, 1965. This vehicle was the final Saturn I configuration to be
flown. The SA-10 vehicle comprised the S-I stage, S-IV stage,
instrument unit, a boilerplaie model of the Apollo spacecraft, and
the Pegasus satellite,

" A discussion of the instrumentation and data acquisition
systems is presented in Section II of this report, Information is
given on the distribution of vibration and acoustic measurements by
vehicle stage. The operating characteristics of the data acquisition
and signal conditioning equipment are described in functional sequence.
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The data reduction system and related equipment are de-
scribed in Section III. A discussion of the role cf the digital
computer in the reduction of all measured data is presented. In
addition, a flov' chart is included to show he complete data acqui-
sition and data reducticn process.

An evaluation of the vibration environment is presented in
Section IV. Emphasis is placed on the abnormal structural response
cnzracteristics. A discussion of the significant aspects of the
measured data is given for each grouping of component or structural
measurements,

The acoustic environment is evaluated and discussed in
Section®V. This evaluation shows the significant aspects of the
internal acoustic environment during launch and of the aerodynamic
environment induced during the region ci maximum dynamic pressure
{(max Q).

The appendices include installation drawings for the vibration
and acoustic transducers and present the reduced data in terms of
Gz/ cps amplitude versus frequency and amplitude versus time.

I, DATA ACQUISITION

The SA-10 vehicle was instrumented with 54 vibration trans-
ducers and 3 acoustic transducers, distributed as follows:

Vibration Acoustic Total
- S-1 stage 23 1 24
Instrument unit 24 : 1 25
Apollo .
High frequency 4 1 5
Low frequency 3 3
C 54 3 57

The data acquisition system for the vibration and acoustic
data consists basically of a transducer, emitter tollower, amplifier,
multiplexer, transmitter, receiver, demultiplexer, and recorder.
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The SS/FM telemetry systems utilizes frequency division
multiplexing techniques to transmit the multiple data channels on a
common RF carrier. The analog voltage from each transducer
amplitude modulates a 455 kc channel carrier signal. The output at
the first modulator, with the lower sideband removed by filtering, is
transposed upward in frequency by a second modulator to its assigred
position in the multiplexed spectrum.

The multiplexed signals are transmitted from the vehicle over
ultra-high-frequency (UHF) radio channel and are detected by ground
receiving stations. The receiving portion of the single sideband

system reverses the process of the transmitting portion. The receiver

output is fed through a demultiplexer and each channel is transposed
from its assigned position in the spectrum to its original frequency.

1II. DATA REDUCTION

At MSFC, the magnetic tapes are demultiplexed and the
vibration and acoustic data is re-recorded on individual data channels.
In this form, the data.may be analyzed with the random vibration
analysis program (RAVAN). This program was developed by the
MSFC Computation Laboratory for use in conjunction with the IBM
7094 digital computer. A flow diagram of the complete data acquisi-
tion and data redaction processes is shown in Table I.

The RAVAN program performs an analysis on the random
vibration data by computing the first four statistical moments. These
moments are the mean value, standard deviation, skewness, and

kurtosis.

The most useful data obtained from the program are in the
spectral analysis format, Spectral density plots are employed to
define the frequencies of most severe vibration and the energy content
of portions of the spectrum. i is important to note that the power
spectrum is the Fourier transformn of the autocorrelation function.

The vibration power spectrurn, in terms of mean square
amplitude per cycle per second (G /cps), and the sound pressure
spectrum level, in terms of decibels per cycle per second (dB/cps),
are the most convenient spectral analyses for engineering applications
and are the ones presented in this report,
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The spectral plots presented in Appendix B show the maximum
response amplitudes (Gzl cps or dBR/cps) that occurred during powered
flight. In general, these maxima occurred during launch and max Q.
The launch spectral analyses were not available for all measurements
of time-shared telemetry assignments., For there measurements, the
maximum available spectra are shown for the indicated fiight times.

The vibration and acoustic data were analyzed with an effective
bandwidth of ten cycles per second. No correction factor has been
added to the data to account for the roll-off in the telemetry system
frequency response. Therefore, «ibration and acoustic amplitudes
belcw a frequency of 200 cps have been attenuated (from 0.5 dB at
200 cps to 4 dB at 50 cps). Data amplitudes below 50 cps should be
disregarded. ‘

TABLE I. Telemetered Data Acquisition and
Data Reduction Chart

Transducer *1Signa? Conditioning Transmitter
S/S Demodulator [* Magnetic Tape < Receiver
y
Magnetic Tape Signal Conditioning O-Craph Recorder
; .
A 4
A to D Converter Amplitude vs. Time
| 1401 Printer || 709 Computer SC 4020
& {RAVAN | PROGRAM) ‘
Digitel Print-out Autocorrelation
) 1
Amplitude vs. Freq.
Zonal Statistics _| " Reformat ' Meas. Variance




IV. VIBRATION ENVIRCNMENTS

The sources of vibratory excitation.for the Saturn vehicle may
be classed in three categories:

1. Acoustic
2. Mechanical
3. Aerodynamic

The acoustic noise is generated by the turbulent mixing of the
engine exhaust gases with the surrounding atmosphere. It is most
predominant at launch and gradually diminishes as the vehicl: velocity
approaches the speed of sound. Acoustic noise is the most damaging
to skin and panel structures and to electronic components.

The mechanical vibrations are generated within the engine
combustion chambers and take the form of structural vibration. This
vibration is transmitted from the engines through the thrust structure
and up into the vehicle. The mechanical vibration is most damaging
to structures and components located adjacent to the engines.

The aerodynamic source is generated by the turbulent boundary
layer surrounding the vehicles as the speed approaches Mach 1 and
the vehicle passes through the condition of maximum dynamic pressure
{max Q). These sources are often compared to the acoustic source
because the pressure fluctuation effects are similar. Aerodynamic
excitation is most damaging to the exterior structures and components
attached thereon.

The vibration environments measured during the flight of SA-10
compared favorably with the past history levels established on pre-
vious Saturn I, Block II vehicles, The maximum environments for
the S-I stage and the instrument unit occurred during the periods of
launch and maximum dynamic pressure. Vibration excitation was
extremely low during the S-IV portion of the flight., No evidence of
structural fatigue or component malfunction was noted during the
flight.

A, S-1 Stage Structure

The SA-10 S-i stage structural vibration was measured
with seven accelerometers, All telemetered data were valid throughout
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powered flight. The measured response of the S-I stage structure
was normal and did not exceed expected levels.

Maximum vibgration was induced by the acoustic and aero-
dynamic noise environments present during launch and max Q.

1. Shear Beam/Shear Panels: {(F135-9, E136-9,=
E139-9 and E140-9)

The thrust frame structure was instrumented in
three locations with four accelerometers. Transducers were located
on the shear panel and the "E" beam between fin lines III and IV and

. on the gshear panel between fin lines I and II. The shear panel trans-
ducers were located adjacent to the attachment of the shear panel and
the respective thrust post of engines No. 1 and No. 3,

The composite response amplitude of the shear beam measure-
ment (E135-9) showed excellent correlation with the past history
envelope. A maximum ammplitude of 7. 03 Gpp,g was recorded shortly
after max Q. Theé SA-8 maximum was 7.5 Gypg during the same
flight period. The predominant frequency noted during critical flight
periods was 600 cps. This compared favorably with the 570 cps
recorded on SA-8. ‘

The composite response amplitude of the shear panels between
fin lines I and II was similar to that obtained during previous Saturn I,
Block II flights. Greatest excitation occurred during the launch,
Mach 1, and max Q periods of flight. A maximum vibration level of
13.71 Grms was recorded during launch ir. the axis perpendicular to
the panel (E140-9). This amplitude was 2. 81 Gypmg higher than that
recuorded on SA-8 during the launch period.

The composite response amplitude of the shear panel located
between fin lines 1II and IV (E136-~9) appeared to be normal throughout
- flight. The response on SA-10 was 12.2 Gyyqe less than SA-8 at
T + 90 seconds. The data obtained on SA-10 compared closely with
that received on SA-5 and SA-6,

An effort is being made to correlate data from E136-9 on
flights SA-9, SA-8, and SA-10 to engine No. 3 performance. This
irrégular response phenomenon notcd on the past three flights seems
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to be related to the chamber pressure of engine No, 3. However, the
data from the combustion chamber domes is again questionable on
this flight. For this reason, vibratory excitation from the engines
cannot be adequately defined or correlated with shear panel response.

2. Spider Beam/Uppecr Structure: (E105-11, E107-11)

Spider beam response to vibratory excitation was
measured in two mutually perpendicular axes, Accelerometers were
located on a radial beam of the spider beam structure along fin line I,
The response at the exterior location (spider beam) was generally
consistent with previous data.

As expected, vibration at the exterior spider beam spoke was
greatest in the yaw-axis (E107-11), A maximum composite response
of 9. 94 G, (Predominant at 590 cps) was measured in this axis
during max Q. This compared with a maximum SA- 8 composite
response of 7. 54 Gymg at the same flight event. The SA-8 excitation
was greatest at 590 cps.

A maximum composite 'response of 5.57 Gymg Was measured
in the longitudinal axis (E105-11) at holddown '~ The predominant

frequency was 1404 cps.

B. S-1 Engine Components

Sixteen vibration measurements were made on the S-I

stage engine components. These components included the combustion ‘

chamber dome and turbine gear box. The vibration environment .
rot: @ or the turbine gear box measurements ‘indicated a normal S-I

powered flight. The data obtained from the combustion chamber dome :

measurements were not considered valid,

9

1. Thrust Chamber Dome: (Ell's, E33's)

The vibration of the thrust chamber domes was.
measured in the lateral direction on engires No. 2, 4, 6, and 8 and
in the longitudinal direction on engines No. 1, 3, 5, and 7.

The vibration environment of the thrust chamber domes has
not been defined satisfactorily on any Block II vehicle. It has been
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concluded that telemetry instrumentation from this region is affected
by some type of external environment that prohibits the acquisition of
valid vibration data. Further studies are being performed to define
this problem. '

2. Turbine Gear Box: (El2-1 through E12-8)

The SA-10 vehicle was the first to employ a gear
box measurement on each of the eight booster engines. Each acceler-
ometer meacared vibration in a direction parallel to the pump axis.
The vibratory responses showed excellent agreement with tke levels
established on previous Block II vehicles.

The. predominant response frequencies associated with the .
turbopumps were approximately 1100, 1600, and 2200 cps. These

~ frequencies shifted upward by about 50 cps during powered flight

indicating an increasing turbopump rpm as flight progressed.

‘The eight turbine gear box measurements showed a constant
co osite response throughout flight with a maximum of 36 Grms
re: orded on E12-4 just prior to the engine cutoff sequence at
T + 142 seconds. - The highest discrete frequency amplitude during
this period was 5 Grms at 2200 cps.

"C. S-1 Fuel Tank Skirt Component

There was one accelerometer attached to the ring frarne
in the lower skirt region of fuel tank No. 1, adjacent to the 9A3
distributor. The response amplitudes and frequencies were consistent
with the rfesp'anse parameters meéasured during previous Saturn I,
Block II flights.

Vibratory response of the ring frame in the lower skiri region

- of fuel tank No. 1 was measured near the point of attachment of the

9A3 measuring distributor mounting bracket (E£270-9). Data from a
longitudinal wxis vibration measurement at this location are indicative
of input excitation to the distributor mounting bracket.

The max{mum composite response reached 3, 91 G, near

max Q. The predominant frequency associated with this amplitude
-was 95 cps. The corresponding SA~8 maximum was 3.54 Gypg at

425 cps,



D. Instrument Unit

The ingtrument unit vibration environment was monitor-
ed with 24 accelerometers. The structural configuration was tne
same as that of SA-8 and SA-9. The I. U. vibration levels of SA-10
showed good correlation with those obtained on SA-8. All 24 measure-
ments gave good data throughout powered flight,

1. Guidance System: (E%0-802 through E95-802,
E345-802, E346-802, E347-802)

‘the vibration environment fo= the & 124 guidance
system was very similar to the levels recorded on the SA-8 and SA-9
vehicles. The response levels were minimal except during the. Mach
1 and max Q peviods of flight.

The vibration levels between the mounting frame and the
inertial gimbal were attenuated to a lesser degree than they were
during the SA-8 flight., The attenuation between the support structvre
and the mounting frame was much less than on the SA-8 flight; how-
ever, the attenuation corresponded well with the SA-9 flight.

The vibration of the ST-124 guidance system was measured
on .he inertial gimbal, the mounting frame,<and on the support
structure. The support measurements were located on the upper
mounting ring near the point of attachment of the mountmg frame and
the upper mounting rmg

The inertial gimbal measurements (E90-802 through F92-802},
mounting frame mocasurements (E93-802 througt E95-802), and the
support measurements (£345-892 through E34%-802) all recorded
vibration levels that agreed with the past hisiory environment
established on SA-8 and SA-9.

The maximum respr.ase recorded on the inertial gimbal was
0.4 Gpmg at 180 cps in the pitch direction at max Q and 0.4 Gypg at
120 cps in the pitch direction during liftoff. '

The mounting frame response showed the highest amplitude,
1.4 Gymsg 2t 175 cps recorded in the longitudinal direction at liftoff.
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The maximurg response on the support structure was 1.2
Grms at 1534 cps at max Q.

2. Structure: (E359-802 through E362 -802,
E379-802 through E382-802)

The 1. U. structural vibration environment was
measured by eight accelerometers located on the upper {Apollo} and
lower mounting rings. The SA-10 transducer locations and structural
configuration were identical to those of SA-8 and SA-9.

A comparison of SA-1iv ilight data with those of SA-8 and
SA-9 revealed that the SA-10 composite vibraticn levels compared
favorably with the past history envelope established by the two
previous flights. The maximum compositz level recorded for SA-10
was 7.9 Gypg occurring at liftoff. This level was recorded by
measurement E£382-802, located on the lower moun’ing rings between
fin line III and IV perpendicular to the flight path.

‘The maximum response of the lower mounting ring of the I U
structure was 1.46 Gyms at 505 cps. The upper (Apollo) imounting
ring experienced a maximum response of 0. 74 Gymg at 595 cps.

Vibration levels measured on the 1. U. structure during S-1V
powered flight were minimal.

3. Components: (E348-302, E349-802, E352.802
through E356-802)

The vibration input to various components within
the I. U. was measured on the honeycomb panel support structure
with seven accelerometers. The composite vibration amplitudes
compared very closely with the SA-8 and SA-9 levels and were not
considered to be detrimental to the proper functioning of the air
supply, RF assembly, or the guidance computer. As had been
observed during SA-8 and SA-9, the vibration perpendicular to the
panel surface was the highest for all three measurement groups,

The air bearing supply (£348-802 and £349-802) experienced

a maximum input of 1.7 Gymsg at 235 cps during liftoff and 1 Gprez at
245 cps at max Q.
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The input to the RF assembiy (E352-802 and E353-802) reach-
ed 2 maximum of 0.7 Gyyns at 155 cps during liftoff and 9.5 Gpppg at
155 cps at max Q.

The input to the guidance computer {E354-802 through
E356-802) reached a maximum of 0.7 Grms at 220 cps during launch

and 1.3 Grms at 220 cps at max Q.

E. Pegasus (Apollo) Vibration: (E369-900 through E372-900)

The vibration environment of the Pegasus micrometeo-
roid capsule (MMC) was measured by four accelerometers located-on
the mounting structure. Two measurements were made at the upper
end of longeron No. 6, adjacent to the point of attachment tc the
Pegasus, and two were made at the lower end near the point of
attachment to the Apollo bo'ilerplate structure. The vibration levels
of SA-10 compared closely with the past history envelope established
by SA-.8 and SA-9.

The maximum response at the upper point of attachment
(£369-900 and E£370-900) was 0. 65 Grms at 495 cps during launch,
and 0.61 Gyms at 395 cps at max Q. At the lower attachment point
{(E371-900 and E372-900), the maximum response was 0.47 Grys at
580 cps during launch and 0.36 Grms at 260 cps at max Q.

The vibration levels recorded during S-IV powered flight were
considered negligible.

F. Special Low Frequency Instrumentation (Pegasus):
(E375-900, E376-90C, and E384-900)

Three low frequency vibration measurements were
instalied on the Pegasus MMC to survey vibration environment in
the 0 to 35 eps range. E375-900 and E376-900 were mounted on
longeron No. 3 at approximate =tation 1580, ¥£384-900 was located
at the top tie point hub assembly, station 1768.5. ¥E384-900 and
E376-900 measured vibration in the lateral direction, or perpen-
dicular to the line of flight. E375-900 measured the vibration in the
longitudinal direction. Measurements E375-900 and E384-900
showed a close correlation with the low irequency data obtained on
SA-9. '
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The maximum response denoted by E375-900 was 0.09 Gyrms
at 11 cps at liftoff. E384-900 indicated a maximum response of
0.056 Gpm5 at 7 cps, also at iiftoff.

Measurement E376-900 showed a marked increase in
vibration environment over the SA-9 flight data. A composite level
of 3.36 Gymg Was recorded on SA-10 at liftoff compared with 0.26
Gyms on SA-9 during the same flight event.

The maximum response of E376-900 was 0.58 G,z at 6 cps
at liftoff compared with 0.075 G, ,g at 15 cps on SA-9, also at liftoff.

Since low frequency data have been reduced on only SA-9G
previously, it is difficult to establish what a normal response for
these measurements should be. In addition, the fact that E384-900
showed very low vibration levels in the lateral direction leaves some
question as to the validity of the high levels recorded on E376-900.

V. ACOUSTIC ENVIRONMENT

Three internal acoustic measurements were made on the
SA-10 flight vehicle. One measurement was located on the thrust
structure of the S-I stage at station 171.75. The second 1neasure-
ment was located in the 1.U. at station 1480, and the third was
located in the Apollo stage at station 1495. The measurements on
‘the Apollo ard 1. U. were in good agreement with the predicted levels
and the past history environment of SA-8. The S-I stage acoustic
measurement was considered invalid.

A. S-1 Stage: (L28-9)

The acoustic measurement on the S-I stage was made at
station 171.25, 22.5° off fin line III toward fin line II in the thrust
structure area, This measurement was invalid and no usable data
were obtained. The character of the data indicates that it is possible
that condensation from the thrust area caused a malfunction in the
data acquisition system.



B. Instrument Unit: (L66-802)

The internal measurement on the I.U. was located at
station 1480, 45° off fin line II toward fin line III. The acoustic
environment agreed very well with the predicted and the measured
environments established on SA-8 and SA-9. The most severe
acoustic environment measured during launch was 138.5 dB; at
max Q, 128.5 dB.

C. Apolio Adapter: {L.70-900)

The internal measurement in the Apollo adapter was
located along fin line I at station 1495. The highest environment
was 139.5 dB measured during launch. The in-fiight environment
near Mach 1 and max Q was 137.6 dB, 5 dB higher than that
meagured during SA-9. The SA-8 environment was comparable to
the SA-10 environment during the period of Mach 1, however the
max Q levels were more comparable to those during the flight of SA-9.
The change in the acoustic eavironment at this location is the result
of the addition of a control motor along {in line I upstream of this
measurement location for flights SA-8 and SA-10. The motor was
mounted externally and protruded into the boundary layer flow
generating shocks and turbulence that influenced the acoustic environ-
ment immediately downstream. In contrast with SA-8, this excitation
persisted in the SA-10 flight through max Q because the positive pitch
angle created a thicker boundary layer than was generated in SA-8.

13

Lge P WARTTRWRNE
N




T

"

-~ BLANK

PAGE

t
3
T bt b R o B N S

TP Y



APPENDIX A

MEASUREMENT LOCATIONS

an

o bburtes \ fuv Gy
N

i
- ——— - - g e g e LR IEE -5

PR - -7




VIV MIA
M1 LS
g~
I .y
438 203 W A
. 1663

8x,¢lx
{

xrmrxﬂ
X

%

oy
X3
e %

"‘x)&x,‘

bt

0 X3S ;wummm L vs

g~z1d
R
o=ZTd
§-Z1d

(vaia
¢213
23
804 dAL)
1213

Ld »
INIONT 40 g3
A MIA dOL dAL 413
3VIS IS
SNOILVIO0
ANINFUNSYIN

NOLIVTIVLSHE

G663
403
63

e

et
. ...:,.m\»{..;,

S L e e

N Rl

AL A B Yo L = s, e SIS o

e

PRp—

E L

i -




EIERE]

39viS I
SNO!LVI01
ININIENSYIN
XTI XTX X I X X Mq03
XIXIX | XX [n-o013
XXX XX % -soia
BVl Vo[ SVIN
\LIAILD3 443

U %0078 -1 NuNLvs

MYA
1401 Fomems

=" HOLld
190! 3—

V' -NOILOZS

¢l € M3A

j—— 00¢

TYNIGNLIONOT
5013

17,

R e,

T

Tagde e

¥
i
3

R

B el

v
1]
]

o

P

-t



s ~ ’ » - F 4

39VIS IS

SNOILYOOT MO, W2i CALVION

INIWRINSVIN %0018 & on_ 103
ONIANNON
uzazmllc\hlJ

€ivi3a
64213

X4 x i x§ixix16-83

X1 X{ X X]{X m-w%.m

x ! x{ x{x1x i5-q¢13

BEL]
1IAILO3 443

0 %9078-1 NuNLVS

18

. T

. . - .
et e et sage smstn

" ‘L -
T I =Y

£
ais




VIS IS
SNOILYI0T
ININUNSYIN

X X | 6-827]

xix

Xix | X [9-€9¢3]

X | X | X ]6-6¢13
VS IVEEL VoI SVIN

Sxxx

]

1IAIL03 343
I N2078-1 NYNivS

9 iviaa

n—J

G-

&l g NoiL3s

3Wd 30 L0
ALIMLISNIS L6-8¢13

1_»9;'

N g DT

R Y



WIS IS
SNOLLVYIO0T
INSWIINSYIN
XX IX XIS
XIXTXix1ix a..nﬁ_
X | X {x] Xt x J6omal
X %P x].% 1% 16-603]

ALIMLIOF 343

., ¥ %2078 -1 NuOLYS

!

€ viaa

INIIY

g 3vondzs
b T " i 4 ]

64623

1 ﬁﬂuﬁﬂq« T
62623

2)v13a

WIS D L e Rty A bt




- s

INIS IS
SNOLLYOO1
ININBUNSYIN
X | X[ X]X] X[ x [6-0223]
X{xixl x| x o.mmwm_
L&
ALI/I103 443

I 20718 -1 NYRLVS

00’161 ViS®
QIVI01 INVEE ¢y
ONIY WOL.08

40 1714
29 NOILO3S 1

6-042396-69¢23
00161 ViS




Az

T te® e e,

R LG R LR Y LI B ™ T

L '] » >
SNOILY07
INIW3ENSYIW _
W M3IA
208663
¥8Z66bI"WLS— ﬁ
/4 7\ ,
" Y PBZEOH! VLS
)
s .
208-€63
b2l 18 208-v63
Hi0 1714

s |
U %2078-1 Nuniys |

{

208-0623

22

R T EIR PR TRTUL Y SR T AU ST W e e o 8, v AL O KNI NS AR PYRRR A

A T g e 2 T




Nl
SNOILYJ0T .

& @ NOMO3S

INSW3HNSYIN

»
W

208-9b¢ 3

p82EEbt VIS—

<3

v8ZEeb! YIS — m—

29 2) NOLLD3S 1l3v
09 ONBIOOT MIIA

o
Y3IMOTI04 YILLINI —— 1R

208-991
ganvia nis 994w man ;
—n0e2ze _ } ;
S a . M
b}
. )
¢ A | -pezcobrviS
' &l
X X1 X { 208-997
X | X§ X H NILE.
X! XX 20868 3
S e VSOV v SV .
JSUNGEFEE! :
1 %9076 - | N¥OLYS

e e



d . . . .
SNOILYD01 .
IN3WIENSVYIN 80 @) NOILO3S
208-2v€3
AINNOW ~
¥ ...ll_ b8266Y! VIS ﬁ
PRZEBYI VIS~ D
200 263~ WV MIA
o . 208-8/€3
il -
§
VA
V \
¢ - @ P8 E6PIVLS
TTX E n !
X X 448
X i X LY

3
g %0078~ NUNLYS

l
T L -

Y
ok Ao £ 8 ok inme s =  rommrne

— 2 e St o0t Tt

e Lt

A s 05 e i =i

R




SNOLLYJ0

INIWIHNSYIN
€ &) NOLLI3s
NINS 208-8b€3
0t 208-6b63
]
INOOW
3NV
VA LED
¥300030
PB2BCHH VLS = um._._.mlvn_p;ﬁ
4 1011 Joodnen
/, > \
K]
X1, X1 X i1 683 Y3AI3038 y
X1 XX 9ve ONVANOD
ATAIIDS3 333
T %2018-1 NBNLYS

pBLBGR VLS~

HEIEOY! VLS~

431N4N00
AONVAIND

AW NABDe L e S

. AT

P

st T Sone N et e MATT OO e 202

—F



SNOILYD0"
INIWNIUNSVIN

2) JNOILOS

T %2078 -1 N8NIVS

€0 € NOILO3S
INNOW

8264t ViS——p

~208-26¢3 .
mm_ﬂ\ L208-19¢3
¥ /- 208-€6e3
W\ M3IA
¢l
T B
€0 §) NOLLO3S i
Q.0
208-6%¢3 HOLVHBITYI WL
208-09¢3 AlddnNS 39VLI0A
; ‘SVIN U3LSYWN ey
4 PG C-EEHIVLS
JNNOW
0
¢
-~
LY lm : i
TR
X[ X1 X )
X1 XX g - -
X § XX 12067 ns
ALIALLD I 343 83040034 3dVi

B2 G VLS~

8IS VLS

i 114

!

TS ASSY 4y

- HBIEEYI VIS

i
]
:
M
4
¢
M

$E el e R sl AN 4

i

PPt AL Tt b o ol Ve o et

33 vk

s

~

Yk

FIRTAPY-Y

v -~ P

LI
.

SR ot SRR T ARG St MRS ONN co  SA MUNGR

]
HD

26

e ot



nl
SNOLLY207
INZWRINSYINW

29 2) NOI LO3S

XixiX [08-94¢

X i X} X 208-95%

X! X{ X L
(e A A AR ERE :

ALIAILOJ 343

I %3078-1 N¥NLVS

M3IA
» &

13NV 40 M.ﬁzé FLNNON
3903 WOL1108 N : iy

9.. ]

h

208-6G€3

208-b683  QOI—teel

W m3ia

H2LNANNOD ._uz«i\
uuz<o_:o.w!

¢ 14

)

J

p8eeevi YIS~

bBCRBbI VLIS~

!

H0S$3204d
. TYNIOIS
- 3ONVOING

Y82'E6HI'VIS

1P pee e m el g s

[ P

.

e A om

B



’ b » -
SNOILYI01
INIWINNSVIW
{
PTG VIS ﬁ - ~T e e e o
29 23 NOLL. : m
* i ras R L — 2
VW manA .
P82BHEYI'VLS—, Y30IALG
oon 3 [ PBZ'6CHIVIS ¥
20e-28¢3 T ,  ———
20848¢ 3
HOJCBIBISIO
HiC .2 m.uzoa
€ & NOILI3S

208-08€3

208-64¢3

083

*;
2§ IFICIY
L2

ATIAII33333
i %2078-1 NUNLYS

3l 3NVId Ni4
01,00 6S—we

S LT




SNOLLYOO
INFWIUNSYIN

W ¥ NOILO3S

p P

-

<

canne

C=—

.
(wmesassescscnisassiarcndonune

canas

$82'E6YI'VIS

[ X1 X1 @
X

X
CAS

1AILO3 443
B %2078 -] NHNLYS

p8Z°19L1°'VIS

RS AN

P




S e e s o R I L ey NPT (M ! N “leion, .,_-“__._s . £ a ) ,
!
_, 4 . L3 - v [
, YTel~E
. 2] 3) NOMO3S
QYO U . | :
SNOLLY011 , W NCLl S
INBWIHNSVIN S M
252 MIA
|
: Qi ¢} NOILO3S
-1
_“ ~9'9NO i
«n\ .w._wn«\\z_xm Y
006-021--" &} -]
awvasd ‘ § @ mIA : ~r-vezsevivis | - |
N @JW_S .k N NN _
i _ e R ;
b8ZE6Y VLS —¢ S T I 3 it 2o ey |
T . v : o \ 4
H ‘
=
vy N J
3ain9 _, YNNILNY : i g
onw : bl S R
[l e me H m -~
. ' : ; o
X XX 50604 ~ vBZ 1BLIVIS .
< X1 XTX 00622573 P . _ _
X1 XiX RO6-LE. . i
OIVSE Ve SVS VOV Ve SV R — | |
PNt FFK) -
. 1 %2078-1 NunLVS .
-

e
]




SNOLLVYI0T
ININ3ENSVIN

006-64€3
1 X ] 1T T bosues

X X S8IE
SVIN

T _%2078-1 N8NLVS

ALIAIIDF 343

8 2) Mm3IA

LNAOW -/\l

006-9L£3 -~

g 14

W ¥ NOILO3S

8]

vy
XN

2%

fmmsscmcavensomanancnccnbancen

tesacecvamannconcs

P8I EEYI VIS

821941 VIS

s ——



> -

avOTAvd
SNOULVYI0
ININIUNSYIN

8iQ 114

)

XTI XX 15|

AT 333
B 30718 -1 N8NLVS

¥ ¢ NOII3S . -
23 23 5 3IA & i

A

§16) NOILO3S

$8ZCEYIViS

—966 COIV4S !

| S S5 R veramus hanp |
< .

FNSAVD P~ 3INGON
INIWIUNSVIN uuu.“&um : .
QOUHOILINOIIIN 3AVidU3N08 . !

souvis  § B Q

\W| l.» . . csndesibecaboned . 'AQN.BN‘.‘FQ

e
a:
o}

- T e e
R TR N | * <0 Viaaar I~ 0370 e

el e . o
N TP U PR
S B S ORI 0

AR o 50, b RS T B

vt 1




' APPENDIX B : : ‘-

VIBRATION AND ACOUSTIC DATA e

R T ok SR Nnap WAL R AT £

TR

33 -

%, ’ . “

A -, L
. L e oce o o o ot S A
e PP e S il ¢ ety s oo V1S AL D e e ey Sty PV T i > . nRE




- Meas., No., El2-1
: Description _Turbine Gear Box
Engine 1 *
Sensitivity Parallel to Pump Axis
: Location: Page 15
Calibration + 50 G
‘ Remarks
3
%
!
. -
T S I E macem } i
2z Fa = 24 =X N =5 <= ,
- == ER=—— e s = ==z !
" - ;
_— i
| .
H
e ] ~ =
L y e ,L .
- 4
.45 - L !
— ] ;
e m L ! ‘ i
udestacy s - ~ Sutemece wow ~ . iﬂ
FREQUENCY SPECTRUM FREQUENCY SPECTRUM £

-,

" ~ . .7 2 . -
,“"—oﬂlwwﬁ::ﬂ,ﬁw- i et i e R =

it s i & e et AP o = ST A SR b fr‘;::-"-".;i'!{::ﬂs'?"i



Meas., No, El2-2

Description _Turbine Gear Box

Engine 2

Sensitivity Parallel to Pump Axis

Location: Page 15

Calibration * 506G

Remarks ;
-
P o L
]-:w e > toge Moe. : o9y o . -
= | td 31508 S 0.9 P el » 458 &3 S0 £ -
B, 89 1872 . g ol €l 0. NP, . .68 -
l::v_m e e iy e NIEIE 410200 % Shae. 40 . Soneae m‘ _"
08,000 - .;
= :
= *
£ .
: 2
- 3 e
w. 3 .
— $ ..
: f
: " 31 i
3 <
. . s i :
. — - - o N
¥ : = b
R Sl . — 3 .
H - - . & 7T o
* /t.—‘v’ \ i
| § :
- e ey S N W R R ——
3
+ I
\\ IN A i
ad = ek - H’
ooumals w08 ™ et ey o r .

FREQUENCY SPECTRUM FREQUENCY SPECTRUM

35




Meas. No. _ El2-3

Description _ Turbine Gear Box
Engine 3
Sensitivity  Parallel to Pump Axis

Location: Page 15
Calibration * 50 G
Remarks
? .1 —Rthome o’ -y W o
EEY &3 et v | (3«"..-. aet e -
ST 000 e ey s e s } PRRG v ot L o
= e — _—
B - F S b e — = =
=
i . _.IV ‘ 1a00
- ; 3 :
! N LH ' Y
§ 1 wilithie 1 _
EiimRYS i
EiERI: &R " :
: Tk !.f' "7 A } "
L . | ‘3 LA _-.‘E‘Emij'. L oaad ot L a A -J'J'[

. FREQUENCY SPECTRUM . FREQUENCY SPECTRUM

- ° L4 - .
e . N
5 . -
. - 3T X ) T = =
- I - e o . . e
o™ DN P T R O I N, I s Vel STV . o
g A IR N R et TN e S R e e




Meas, No, E12-l,

Description _Turbine Gear Box

Engine 4
Sensitivity Parallel to Pump Axis

Location: Page 15

' Calibration + 506G
Remarks
! sectyees PR & .
— P e
=t = . S3s:
111

H | e et
H 1 & YAY

! L LTt - i AREELE N
e ] Y ot Wi . ) P " rap— .- -

FREQUENCY SPECTRUM - FREQUENCY SPECTRUM
, 37.




-

i,

£
g
g s e e o Meas. No, E12-5
“fitt ' M. s
g . " ! t ih 1"“"," o Description _ Turbine Gear Box
., l '
) i it Engine 5
wl {
Nl il it Sensitivity Parallel to Pump Axis
] Tt Lt e u~,:: dipeenifig
P H I E ﬁa ] ﬂ“ 1 H ¢ } i . 15
: | i Xt i Location: Page
b ": : He r.‘: + 4 nh&uq
3 i st Calibration +50C
il i HiHH s
i i I it ﬁJ i i Remarks
. ll H um: 152 :I' 1 ‘t = :: H i
.'- E"I i M "} . -uﬂm Tl'
a-;-'ﬁ m: ] m } ftint HHH
‘-::nu it s . T+, 3 H
4 N + H
l“ s bl "& 1 1t ---u::
il R
ganete Is
TIME HISTORY
B B B —E E Bt 2
- e - —
H - L
= | et
i : =t i - H
H 3 ;
1
-
(x3) NopENCe W r




- . e e

i
8 “ | i o Y I &
n m ] e _
3 = = .
4 | g " : GE E
o . R X
g it | ] B ;
3] ?
& 3 k - ' ”
- A L= L) 5
o~
B o R > .
S8 | E |- .ﬁ T SR
¥ o 1118 - e
e ¥ & g it a
Oo .m & .W: ¢ .m 0 m Jt o R
Z 3 W E 8§ % = : 2
[3 o —m .hu .m n Lo 1
& 3 w s & g umn
s ¢ |8 |87 & s AR
u.m - SONEwe oNs ln \
Wm _. T M 113} , --...-\ - "
B | - - allll -
s W i u_.%w...lu_.__.n_ el 5
13 T ™
*w -”H T 3
= a |
pos o, i
D u.um s
% &t ] B
i C
£ i : m
: IR
g | 2 |
GRS _
M =
m.uu
i | ,

” w . E—



\'
- : b r
e L
R s -
—i 4 Lf-\i‘." . g e
" 181 Ovda W
i } e
s 1 1 ¢ .
T
1 1 {4 'y H
. ll 1 U 3 tﬁ:
- +HH 1.4 {
. f
1
[ . aade
w1 H $hh
b 4
H1
. .- i -Hﬁ 1t it
1 . } I i i
] ¥ ; ‘ HIHE 1 55 sl
3 .ll 1 t il ]
H
I 1" i Z |
L3 "]
:h £ H # 1) R
;] Lt 3t [
s s HR ¢
I 1
Uy HHHH 1
il ,r: 1 itiv ’ H ! th
H (] Mok {
- R 3 11 1
T 4 Pk 1y
wrofues H H
.'&. e ! I ] :ﬂf ﬁ 11 )
Mt i H +t HHHH ..1. H
N 1 T
© 1t l;;{l il it :: Hr 11 pand ?? iH
=TT CA AL Ul i
Mo-- - .
TIME HISTORY
4 ) P o
M L
o -w - [y w00 £r3.
b4 O e ¢ e m el
RN THE W00 W w0 W, oo o s

sov snwnes
son onseen

\
\
v
o
—
T
-
*'E- ~
=, 3 U751

1,

3

e
-

P S AN 1

- ~ '
TN T Aat ROR N

h - ategiecs e

L}

c

... FREQUENCY SPECTRUM

Meas, No, El12-7

Description Turbine éear Bax

Engine 7

Sensitivity Parallel to Pump Axis

Location: Page 15

vra——

Calibration +50¢C

FREQUENCY SPECTRUM

Remarks
L B - [ “e ™ e i
R e e
b’ Sm oo —
000 -
2000
E 3 £
L] &
: T
ol &
. [ i E |
3-.—_‘ 1 I o al “H;“Ji



E12-8

Meas. No.

e W ¢ o

Turbine Gear Box

" Parallel to Pump Axiu

wl ©
IR
© w-e +1
9 &
8 & o <]
S B & o
oyl .. ood ©
P - Ny [~} a3 k]
S & 2 6 o
- ey o] ~ o]
Lo P % 0 o
9 I [ g
n <} m v
[ © L] (]
a ®w - U o
m * o . 4 r N WS
- + < i~ ~H-tpe-
P z : : = T
s 3¢ T A
e O e cvd rha Fees .2
H s : et 1 A
— ey S d
== EREE i
¥ 1 = = I3z
mm” Foeay Mh.uW 3
S8 r-s S -4 ey
L 5 : S
L3 . Lo e » & Sy
= - Fvplagacagd
i T x} -
=i e E m
~ .~ [+
- - FH ot g
—_— wdnd) e s et i
=
~— 1= - " ol HlIll
= S :
= L= Ita3es .
.% HE i,
= o : et
L3 ) H 4 2 2 H = 2 - - - -
PR
- -

TIME HISTORY

<90
aheee.s3/a.
et

PN
PP SR

RN

|

< e—

e

i1

el

!

Y . e

o——

h

.

N

oo

R e i b

FREQUENCY SPECTRUM

FREQUENCY SPECTRUM

o



- “ '-‘. .
! 4 ) — . Meas, No, El05-11
 EiA Y Ht -P % I F '.".f.-l ‘% '.‘::’-:‘M
- A s Description _Spider Bean
il Tt
i | ittt >
| il l
o.;j;l-"l it Sensitivity  Tongitudinal
1 | ) ay 1
. ! 1 1 |
H [Firii it 1 d vey) }
i . ﬁ‘:-‘ It 1 i i: "; r
¥ )21 1] 4
g HD b Fiffs i Location: Page 16
j . ! T L
phineminin b 4 T 1 h Calibration_ 125G
‘ : it v
. fis iR Ty Tl H Remarks
'] i e o S LR “
p LB 1} 11 ds 1. 1
bih! i 7 HHRLIHHE!
; s E ‘ , g oy
) ' 3! «ot 1 1Il I i gl 1 i h
el 1 urrl. iK ¥ 1 NN :g..'
IR E e e TR
T RN T TR e
= L r
TIME HISTORY -
H i
i & - aoss . o
Ian = = *ﬂﬂ = = s s
“".. uﬂ;ﬂn ;.:L . i e e m m.--“::?o:fs-— I-:-:f %"’ L]
N i
El ] » ____=b — 2-9000) L4
- E - ’
H ““EL '
-§> = ____a 5000 L_L
H
- ‘“F—— >ﬂn
;' T¥ :"‘l'l: "\'r . 4
. . o A i i
Szl 0 .
R LR ~ ™ Toteonts sm : v . \
FREQUENCY S?KC".‘RUM FREQUENCY SPECTRUM s
Nt '._‘/:T
. '-‘ » N [ ° - '
: . \" - _ . . N »




oo ennwes

Meas, No, FEI07-11

Description Spider Beam

.

Sensitivity Pitch

Locution: Page 16
Calibration + 256G
Remarks
. P L
L) Y W) LT XY - -
g‘ " N fnye oa HIH0 Se. s [ mme i
B ..Fe BE —E Er B ==
l.“m "o
mm - — ——— w——
- e b ey
[ X H Sl
i =
H
- - : b - 13 i A “’l %
y YWV .
g =
oty o ™ tamars P

FREQUENCY SOPECTRUM

FREQUENCY SPECTRUM

43.

L

. e

Gt i AU KR SRR i e




pnds o) e =t - . T XY -
ERE . R : o e
ﬁ - : ” N 0D W
5= it J-F ;m : - _
Lot - SIsq mm . .
. . it | :
=3 =i T 3
£t
—3
k= b 3
THEEEIT
4 ¥
+
=] S3=E5 %= SEsxdy=3=
EE= ¥ sTeos
) £ 3
3 — - 13-
7 ety D=
. . . - R & A
" P
e e e e a2 v e L e eevge

-

il

17

.

BNCY SPECTRU ¢

+306
269,90, 2 3.
mics e

Longitudinal

AT
' 4
3

FR

Fins 111 and IV

E135-9
Description Thrust Beam Between

Meas, No.
Sensitivity
Location: Page
Calibration
Remarks

o

1 .

|
e
P

i1 : : itk defol ot d of el kLD Ly -1 . - : ,
= * - E - 4 - ——— i - T v ¥ .w i . ;
£ L Pt - ! | — - - = '
s R R et e R E=¥=F: =N : & 14 — N :
ﬂ“ s 4 314 =l =0 T - - - .
4= ..

e

13

v

e
IENOY SPECTROM

-
3

HH

b

fily S U
i AR

1l
T
TIME HISTORY
w_——iecy mde




e A e

Meas. No.__ E136-9

L.
e

e

°
= -
ol 8
51 3
g %
9 51 %
g 5l g
3 & = 0
-+ &~ [
B ~| K = 8
A -
5 ¢ | £
A=l 8 w o518
4 [ C )
[+ K (2]
m o ] @
b < e S a
© D ] a bt ‘w
B HLo> Q o &
o [ el ot e e -
by et 2 (] &
Q [ [ B m |24
g g 3 1 @
@ ) °
[a) 0 [ L S T -
i 15 3 =3 ¥
3 3 Shiche 13
i i .. B
: L s 13
. 5 SRR
= ] 2
o3 B -
.n.u.mm =3 T i
#nii LT (= o]
N”I.Oo.r 3 R fret Shiia s il o= 4‘-..‘
gz ....fﬂﬂ...o..uu .rFm =211 It
+ B R R e 3
Jepres 1%
ol wonm e &4y dr- o
SR and : ’
oty b
b g o] H m sy =iien
o B = 4
L .-Jrr S e
ke
& A e § St | =
z o - -4 Bew Peed—ig 105 o3
HE
= : : o=
o weome
» .

TIME HISTORY

!

i

it

I

J— -

L

i
IR
m fi
el f

2

L]

F
!
-b
L ~

|

[

SRRy s

. FREQUENCY SPECTRUM

' FREQUENCY SPECTRUM’



Nt S

E139-9

Meas. No.

Syt kR

19

Shear Panel Between
inal
+X ¢

Fins T and IX

ty_longit
Page

-

ivi

Description
Calibration

Locatio:

Sensit

soananene

SEInEiaacRInaNy

WA R0 by Ao o e o

siksaanis
yaiteseaidselicadasadiani:
R T e L

Fymsessavaraliogunen L anataakal n:uxnn:m

L e 33 B b b bt TS o e L]

"
n.-..?iu-n..@m wea

ARIARLALIEIT
aan rosdEnaaAasaaIiRat
RiEEH naTqTIIIISIIANTYID

e e RO T

ponsdfiols dueinb oo ot |

unnx...;.I..u............!.x..nx.........ul

SSRILLRRRSIS Ppoiohbitetaeieletepuubaeiapintiduniorin

fEdsidtenmasaniiiantanan
B EA e L

TIME HISTORY

“4

b it

e

i

i

iH

o8- 8.

=
3
BT W ©300.08 W

Avendnag.

15
o

i
H

e

Sy o sue

PR

FREQUENCY SPECTRUM

FREQUENCY SPECTRyM

46




Meas. Nn, E140-9

Description Shear Panel Zeiween
Firs I and II

Sensitivity Perpendicular to panel

Location; Page 19 -
Calibration 130C
Remarks
TIME HISTORY
- t
L L Xa - 2 odbn - YT Mo ov. » 3088 bl
s " ey vese oo, 1 § seae s Iy ooy
hoY o St it | R e St .....,..".::]
Nt ek .M W mC. oo L ] 3 L *50.90 90 +25.90 WL, e dband L eodcmd
.0 - L)
:
’ R E ' = S5 o K
& it ] — - "
- s
- A 1.
R = HHE =
) i Y T i :
i t ? H
] 1A J ’ .
.. o.m00} ,I"\ - "
¥i % e ¥- fevwrraed
¥ B
/ ""ﬂ, 3
R x 3 — Hﬁr‘ x 3 b > “‘"“‘ &

b

vyl od

FREQUENCY SPECTRUM FREQUENCY SPECTRUM

47.

SRR 3 o B ViR
- .

¥



~ ’ - .
—n e s =, Meas, No, E270-9
o . il T Description Hounting Brackel
T i
. it Sensitivity FPerpendiculer to Ring frame
Location: Page 20 >

. ; Calibration + 206G

Remazrks

L i i
: E t } ! 3
; -l $34 }‘ 4 * H m
H i 133 1 H SIHG A
e e H R
o~ fefiRpEHRE R R AR
. Soug sosonmner r
- §
’
: =
B | ”we
YT SR Y Y SO & - stety sast o e e
I .02 08 0008 cob l'nl wp 7m0 s whobt 0y
-~ .. " 0. o ost0 - . s o, oo, 3,00
¢ s ns aeet «ovee.onrmi. r at toes wc oy s .
I 003 RS X ey v WA THE 2.0 95 34096 Yok oo ]
00000
TR
%
3
1
T
T
i
L2 3 o000
. P S
= -}
2 —
N T ™ 3
i E i ¢ = :
1 . ry -
E s | 01 4
] f\“
ﬁ T e e s e *
_ I
; » 4 1
. s kY 2 -
i3 ¥ -
Iy

FREQUENCY SPECTRUM FREQUENCY SPECTRUM

48




Meas. No. E90-802

oo
” BT o Description ST<124 Inertial Gimbal
t : i 1t ‘
' -l ‘ - :
g‘ it i f 1 Sensitivity X axis (longitudinal) .
o by —— - = e P e
. ittt i -
h : U il ik _“Lacation: Page 21
2 3 gt - _ - . - -
PR R ; Calibration X-5C
1 i ! - .
- } Remarks The launch environment was
B il
i h } not available due to commutation,
o frissie ¥ I 4
.._jt ‘r‘r“ IR R R Service channe: dropout from 149, 2
,; :; ] Hd1]
- 4 4 -
Jiris e Hi A seconds to 150, 7 seconds.
it
- 90 copumee r
. TIME HISTORY
3 FLo e ‘
4:'-‘- f i d Sl NG S0 ©lo.m f ::!‘ b m‘Lu f!l'“u *38.00 P2
== - =R ™ 3=
aandl .f'
om0 i
H H '-'"-‘ 5
\ LI l
3 s =3
) — I N
/\/J R " A v] 1 )
— AN 1 J g
- b X ) ~ FMeRAY N1 -~
.

FREQUENCY SPECTRUM

FREQUENCY SPECTRUM

49

L ......
[ N ' .
- N s P .



[

%

3 - Meas. No. E91-802
3 - #ron o mne - - )
: B LKy oo Description ST-124 Incrtial Gimbal
f . Sensitivity Y axis (pitch)
s i Location: Page 21°
v v i Calibration £t 5 G
'f Remarks The launch environment
) : ) yv;s not available due to commutation.
». HHHHE i i3 Service channel dropou-t from 149.2
. i seconds to 150, 7 seconds.
-~ Tragaicombor r
- TIME HISTORY .
..5. ’
i ::nu [ S e -‘u.nj a'-'LU ::“l e s s RNz v -n.ua-.} '
=: s - e
-~
. e : =F
: _ === =
i : ]
el = bt ""mL
L'
. h‘
”"d'r b ! riokw: b / ok - .
- . spwtacy e ’ ra . ety e
FREQUENCY SPECTRUM ) _FREQUENCY SPECTRUM

50




Meas. No, E92-802

=t
L 1ee: gt E L A o So s :
A e .,
ﬂ i
st : } RefiHHHITH Sensitivity z 2xig {yaw) i
oo ' i;i_' i Hifl &' -
1 3 IS gaaerinythyny 13
v i R H jilsahat il ) -
. it Y. 4 - -
D il fateaini Location: Page 21
N Fl [ e kes
i ‘r Lilieitile, TFH Calibration ¢+ 5 G
[} : li 5
1 z
i i T, Remarks The launch environment - 2
[ HE f I R :
;; : 1 i ~; } ,* ' i il was not available due to commutation.
ik ': 11 it Ji i1 ‘-i'“ » - N
} i’r i3 .}L;l T L] Service channel dropout from 149, 2
o, ! h ey - 7} ; :
“ H dhpHlnHb i HINlL T seconds to 150, 7 seconds.
i iR BRI R A 8 Sh - . -
= Stug catcmme r 9
TIME HISTORY <
? L) E -1 T . S o0 gt > :
x Serte N YRR 3% wep e, nst . FIMA B0 ' -
Be ..B BE -2 E £ | % -f
- - - %
-, s = o s - s ?E
= ¥
4
. E i b ——— E : ?
» .
i
e -
il oot b R = = ¢
oo === =zaaa 7 = S ='J‘5='f-'=
= 2 E
N i
J’(mvf WA
T L
foovmnre e rR o et ‘4-,; -

FREQUENCY SPECTRUM FREQUENCY SPECTRUM

51




. _
“
. e+~ e I
e ok Meas, No, E93-802
1 "—-- faees )
!. T e Description S5T~124 Mounting Frame.
}
; ' .
’ i{: t Hith i ! Sensitivity Longitudinal
N-FL'GHT CALIBRATION : Hii
3¢ (hbsese st bNInaI 1 1 Hi
- . } HIu : ! 1 }
R i i ! Location: Page . 21
R s 1 1
g | i Calibration_% 10 G
b i it i i Remarks___In-flight calibration at
S it : _ .
i Lty ) i it 130. 7 seconds.
A ; i i
i! 1 414 i i I d 1:{
L pii R R i
TIME HISTORY
’ = TS o Ao & -
{;‘;-.% s 2 CE EE EE B
“"_" e : : = ‘. = m___ P e e o e : e
- 1 A ~
i i
- I
svon)
= = e S Esdeotrtet
: 3 . o
. : 3
- It =
- o e .
o . AR T AL T
e . e Ll L} ey
‘:’- LN Pt - - ™ L ) -
) - FREQUENCY SPECTRUM FREQUENCY SPECTRUM

-}




wes vnnuen

I
. Meas. No,  E94-802
B e :
e, ®9T scription ST-124 Mounting Frame
W IN-FLIGHT CALIBRATION iitttittiiitiitth
iRy il
iy T i i : 3 ’ Y -

~HiR iy S LI B sensitivity  Pitch
1 L gl R

} - ¢ H t : '; s ‘ ]11 Lu }' l'J -

it ] sinniniilieinit el
st i i Location: Page 21

. R i ST '

. FH | f :;-- l: 1 "n"{ hl!” :ii} Calibration % 10 G

il i hi T :

e 3 . 111111 7, 3, !' "

He T taf i 'Fj. et Remarks In-flight calibration at -
e e e e 130, 7 seconds,
R T
% ittt } AR ity
e At T rert A

i et if :LJ" i

Al g LS LRI R e s gt B S .

XA r

:
7
3
2
-

. .
z
e Lt oL i
-4 2. ’ * MR S 1z S e, ml e * “n il i
&.-.. m“ o - ot.ot e . [y - . b . ::?-'u."' g3 H
WK e Ll o e RKE G o710 39 378,86 K. ‘ by wornn 3
NN 0000 ¢
Py o
i — - -
E = %
o H
>
¥
2.0 200 4
by = vt 3 L3
H
s
*
.
s
.
sou - .ol
T
¥ t
- {
. 4 l I
m% e - - 1-‘
mtacny 1w = ’ e A T r

FREQUENCY SPECTRUM FREQUENCY SPECTRUM

53



sorA e £

L
e
-~

&

|
=
J

Frame

ing

21

X & o g
2% 1 g WY
T taewy e

LI L e
FREQUENCY SPECTRUM

In-ﬂight eali‘bratipn at

E95-802

S~

e

130, 7 seconds.
——

Description ST-124 Mount
Yaw

Calibrat.~n + 10 G

Sensitivity
Location: Page

Meas. No.
Remarks

}

t
1
1
I
f

soerver
e
i
L
(r
T
 }
"
T
4
T
1
i
£y
v
' g
JUL

r
§

T

1
1
T
i
{
o
1114

1
#

T
11T
111

s

1

1

s '
)

1t

i
T
)
{
vt
T.
|

E&"‘:
:
==z

CION

———
‘FREQUENCY SPECTRUM

Eizz tac Py
b5 3 = iF
iy 4 =41 T &
3 A e E O
m =22 muis L ES-. [ =
SeEs e e pa=33ks J R 4
S o TR T 3 2l
EEEES (e 22k ==ilizo
b e Ziie iy ! s & !
Ay 2 3
\ H <5 e EESY 15 3 M ¥
sk S 3 £is g " -“_u ﬁ A
B ST T S ITNETash s po i st b 1
b e TRy e ST T Eoysiis *
=
< =5 (5 5 =2 arsy b A
SIS H £ cIaTE30
FEPNgcioacit EE LEPEL 4t ~
leaizZ R == Tronemgiyas== 3+ T m m g
Rt Pt L e T L b O k| :
525 Ty *
v b dog] H == - i !
i i < FIEEE . :
3 B Hiih =3 i PR ) 1 .
'4 T O3 o:o$oforToYoTovoqofod : H : <
. - ' “eme @ . . - ‘. ' T waunte bee' - "

T

R e Yo
if ; -W@

oo B R
,aw‘..&s...ﬁ m&\w




R

Meas. No. KE345-802 .

Description ST-~124 Support

Sensitivity Longituysdnal

Loca;tion': _Page 22 -

b, 5 Ty Vigweota ™ o o
.

mhbratmn__i 10 G T g

Remarks The launch env:.ronment

was -not ava,ilable due to caommutatmn.

. "
. -
0
. 3 . .
,ﬂ:L ——— mengm & ot Y Y y &
[l f . RN 3.8 a8 Oy L™ Ty Iy ”e.08
“l.':.-.- m:* u-.:-. ,‘:‘:’ R it o [ u-'-‘# d..o.i
. ?.l“_\ll .00 W 4.9 MC. " PPy 083534 ‘l;ll L 3 2. ] lﬂ..'?& ."-'2 M‘
o — —— .00 - -
— = === ==F=m . T
3 e
£ A008 e o — o= 2.0000 r
A K
Bl ———
- Eorrme—— o s B Sy it peren
F=5 4
H o
*
1 4
k3
*
ool 2 = == Zemete] iy~ oottt =
ol x 3 o =3
- :: - b= ¥ =
g x [ RISy Sy S
- - (3
N 1 ,
Suorel Jj bl ’ .
6 . =
LAt Rob n . ety w0

FREQUENCY SPECTRUM f‘REQUENC Y SPECTR ™M




E346-802

Meas. Mo.

it [ - i .
i m Lad 1

% i s

g 1 : =

o t . e )
% 8 , + _ &
& 2 | 3
g - - s
-] o .w o [o%
175] " - N - $ w
A e ~N ] | :
P A N O} X i i 5
m..... w Q m @ . I - i3 ¥ m
Bl & | &8 44 2 .

a, 8 fann HrT - Wi a .

] ] 1 et t t | 5]
8 > < Y | I Ly
w L s ot [}) + R
o = 8 o e & v Tt . ' fo
& 2 ¢ @ X I TR [T
e pe) o ™ M t~ 1 ,1.J..+.|T . H ._TT._
b 0 8 2 g S 1 i TR
® g g % ¢ 9 — U I
a 0 W UoR i I ] i

LR L e L
fodedriatvietopeted
Shaancandn . l..:m N

i
i

W SRR _ 3 . T

SeuNpmeanaann

pebedetel H
1 31
L4

e g e vy 11 9

i e

b Tl t bt p ek landed
cnRwia B L L LT L T T T T Pt T
Porderrode)

N VY

L IF

FREQUENCY SPECTRUM

TIME HISTORY

et
Tt
D Sv e
.o .
3

H

P

EPrEtr L LR S «* of¥] fit e w ; w
ESiaSgpiisstiisiiocs : P ey Lo "
{L» N M s . - etk odoomedion
EIZRINSITRITIRIZEETIICIINIL Lhs _ } L
i H i H 0
LK I ) q . 5

o n eyttt W b AR b b W S N

A CEETL N R e Y e ] kv BT b Y




P o

e

Ser woanure

X XX 73
| N0 &9 SR80 S0e-
[ 2 . S L2 2
ohl St e SaRL R ~B0S 40re8e -
.00 k. SR L]
[X
oy 3
y i
Iy
T
EE A
£
o N
E_J
Tomepace wooh

FREQUENCY SPECTRUM

Meas. No. E347-802

ST-124 Support

Deecript-n

Sensitivity  Perpendicular tc Support

Location: Page 23

Calibration 10 G

Rermarks Service channe.. dropout

from 149.2 seconds to 150, 7 seconds.

N -~ e
fanc et s e m "";.."?‘—-}
11
Jd T
-
- : i
1
— AR
VAR Y Mk
il - )
FREQUENCY SPECTRUM
57




Meas. No., E348-802

Description _Air Bearing Sapply Mount-

ing Panel

Sensitivity  Longitudinal

Location: Page 24

Calibration 1+ i& <

Remarke The launch environment

was not available due to commutation.

Service channel dropout from 149.2

vt (P AR

L L L T T T SO L L

-

LY PPN gy e

et

seconds to 150. 7 seconds.

so0e L G
Sasserss W e o aadied oveeree Mo m o sesp
{w wis e e 200 luu . [y eoe ore. |
. . Serwe . s o120 - Do . .o
ARsees. L X WrE SRt .4 s ) Culf o Atahg AN 000090148
AT TME B0 0 4000 K. o taresy [t Tasc s cert0 30 o0 . -ml
Y W —~
10000l v
(I
'.'4 - Bl
:
H
-
£
¥
.
= ]
*
| ,
p— + A T
- 30
A )4 LU
1A X 7__" 1
- - «J
L ]
smseamue e M orsmay won

58

FREQUENCY SPECTRUM

FREQUENCY SPECTRUM




Meas. No. E349-802

> m. s 1r0e

Description Air Bearing Supply

Mounting Panels

Sensitivity Perpendicular to Panel

Location: Page 24

Calibration +10G

Remarks In-flight calibfation at
130. 7 seconds.

TIME HISTORY

& n.’J F- L
:‘:‘“ re eSS L onme ey *50.8 ce. ::"- s —Mvnuu s -
. e 2 [Ba ... 5 e ool
[ Rt TE 0ot 0" suiee e, ) oo ICE S 3000 %0 “eng00 WX > campeser o
— 1 =
s P =
.U 3 H )
A I lu * —
oo LE .o o L —
! i -
0.0000} 1 / J _L m‘r e U
N (eI ™ f3g0mact R r
FREQUENCY SPECTRUM FREQUENCY SPECTRUM
59 i

[ PN AP



‘:fbv.-..;..'_......._._--,f.-.._... e e e

Sun waunse

.. . Meas. No, E352-802 )
i ] it u * zi i f:"?:‘.:?".." " Description _RF Assembly Mounting
ke i
lﬂ"é $ k; f %{:
- 4 b3
wf i ’% it H { Sensitivity Longitudinal
. T
tHH -!'I- 31 )
fm“ it 'i . 25
ol 3 HHHE g Location: Page
$tit1 ] 4
oefifl RHED sl 3 . .
1'ﬂ L 4 e 1l Calibration + 10 G _
ot 3 it : jife 1 it 1L _IIR' L .
. ﬂ.L fainlE g intiBt iR : Ll_ it Remarks The launch environment
o BEHE HEL 3382 : I-l:' 3
i T 1 3 Hit was not available due to commutation.
350 t t 3 : geliert
i ‘r 12 E -
RN LEE ,ﬁ.. i* : i i Service channel dropout from 149, 2
11 1 ;_ L 3 N "
iR R e [t ,L% seconds to 150.7 seconds.
11} Hit TN L h eiﬂt
<l AL D i) L s SR UL AR AL+ e e L)
L [
TIME HISTORY
) Ko . o some = lu-um 0 9. » vese. &
] 4
—
N e e DR e
N R
__— ]
- o fepd] e "”‘*:______ -
- weas. ) s v T
WA -
b M Ui 413N b M !

60

FREQUENCY SPECTRUM

Fatomacy Kop)

FREQUENCY SPECTRUM



L3

e Snguss

Meas, No. $%353-802

! ! | i 50 : .:.:”“
e :l ! } ! ! frih e Description RF Assembly Mounting
‘e il | ith 1 ! !llj{ I 114 ”_
AN ELIGITT GALIBEATION o { | Panel,
rayl ‘ l ‘ ! 3 ! l 1 l Sensitivity Perpendicular to Panel
" jait it
.‘: i. ll } .
: f i Location: Page 25
f ' : W | I !
li ! ! il ﬁ il Calibration + 10 G
! H l1 { |
12 _! ] - .
0: fiti i + ;{ # il Remarks In~fhg}1t calibration at
" R iddai e
- ﬁ S ! " 130. 7 seconds,
K] ] T ml
-k il u M
il It Al e il
iy Gt b
TIME HISTORY
:::"“ nee Ao 1Nt 5.3 *50.08 ¢93. "'m' ..}J lnm »wie o faS ) 80t Py, :'.'- “'L
L‘:.g;:; -0 u?“:;-u'.’: :‘rn-.-mz;: .u::; WA Tk 100 ‘Wz 'm”:" e
2,000 ».
a1009] 3 e
PO A Y . s
X 3
/1 : A
gy T R e foep—i—io b -t c
X ‘ﬂg f 1 r? 3 = ;c
s 1 s 1 i i
V4 \ - FR I b -
4 ! /I \ bk -
. I ol L LK . :
Moty ek T IRy PN

FREQUENCY SPECTRUM

FREQUENCY SPECTRUM

61

2 R w AT L e
. .



& 4 Meas., No, E354-802

;._ 1182000y 111rsstgaege 01t T -y Maser -

H lgg f Lf*l;**"f“m*"f’u s e Description Guidance Computer Support
v $ L, BAe R L TR LT

. ] uq }“ i il iii: Hist 1 .'ﬁﬂ I t E_:AT r Panel

K Bl i jg. 3. ili ? ;! }* i l‘:: > :: "?

: : % 1 -f BRI TS h_m,‘! : L Sensitivity _ Longitudinal

! . ‘h‘ LT g et 1 LT i it

; : H l n i3sbies ’ i -:. ir :.- 12 ot [ ’I

L __'“3‘.:';:4 e

i A i AR Location: Page 26

§ & g ﬁ : 23 l H ‘: i: i I .n:

: : i G e I R T Calibration 1 10 G

f HY r i Remarks Service channel dropout

from 149, 2 seconds to 150, 7 seconds.

: 2 =
¢ " T ke J
2 T P
TIME HISTORY
4 Lt aeses L
.02 0 & e LTE E e
= = e g {28 - [ Ty e
o R T o i TR X Sl mal |
- 10000
b’ —Tn — T T T -4
£ :
=
* 5 JE— 120000}
= == = = P
H H
. >
H i
-
¢ £ et
= = =t
7 T T ¥
1 h &
1 i W 1
- 1 111 I ’
Y 1
b "“':L.
My ~ Mrsate on

. FREQUENCY SPECTRUM FREQUENCY SPEC_TRUM
62

Py




wew srsses

Meas. No. E355-802

Description Guidance Computer Support

Panel

Sensitivity Perpendicular to Panel

Location: Page 26

Calibration 110G

Remarks I,.aunch environment not

available due to commutation., Service

channel dropout from 149,2 seconds

to 150. 7 seconds.

FREQUENCY SPECTRUM

1.4 L
_serntow : e ue- @ 193¢ & om sy 2P 2 1pe ar v
e we i by 5,00 £, | ®ar e e ot 10,08 3.
1 a3, m. K63 00 Sty SRS, el g%, . E L ] Coor. 3. i
i dnro. 163 cove X e tazr e ] a3 cs e Santiy g oriveseroit.
RIE IR e v b wc opraay oot PRt e e v oo RCe camesny i
0.0900 - 0008
o +
I
2,000 5.
| L
T
v.i000] R
E ot N oo =
H S ———
H
H ==
. - [i - .
L4 ~
- i ‘ i 1
I_,. ¥ " \ NI
-viw] - L) ool _— ':
ais '
e T - - .
- AL 7 e ] ¢
[\ : i \/ :
- | Wil f i
o ke w - = 1 X
Tetantacr K6 -~ Tatimety wve r 3

FREQUENCY SPECTRUM

63

4
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Description _Upper Instrument Unit
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Meaes, No, K361-802

) Description _Lower Instrument Unit
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Meas., No, E281-802

Description Lower Instrument Unit

Younting Ring

Sensitivity Longitudinal

Location: Page 27
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Meas. No, E382~-802

Description _Lower Irstrument Unit

Hounting Ring

Sensitivity Perpendicular to ring
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Meas. No, E370-900

Nescr

iption Upper MMC lounting

Longeson #6

Sensitivity Perpendicular

Location: Page 28

Calibration £ 10C

Remarks In-flight calibration at

130.7 seconds.
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Meas, No. E371-900

Description Lover MHC Mounting

Longeron 76

Sensitivity Longitudinal

Location: Page 29
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Meas, No, F372-900

Description Lower }MC MHounting

Longeron b

Sensitivity Perpendicular
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Meas. No. 166-802

Description Sound Intensity

Station 1480 near ST-124
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Meas. No. L75-90C

- ) - Description _Sound Intensity
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